Objective: To assess the etiology, trends and causes of maternal mortality in Tanta University Hospital. Study design: Retrospective study of files for each case of maternal mortality during the years 2007-2009. Results: There were 21 maternal deaths out of 16,944 deliveries, yielding a rate of 123.94 deaths per 100,000 live births. The main causes of maternal mortality were Caesarean section (19.05%), postpartum hemorrhage (19.05%), pre-eclampsia/eclampsia (19.05%), sepsis (14.29%) and embolic phenomena (9.52%). Conclusion: Maternal mortality in Tanta University Hospital is higher than the national figure, probably because high quality obstetric health care is lacking and because of deficient therapeutic protocols. Nevertheless, the maternal mortality rate may possibly be reduced by eliminating the preventable causes.
Introduction
Maternal death is the death of a woman while she is pregnant or within 42 days of termination of pregnancy, irrespective of the duration and sites of the pregnancy, for any cause related to or aggravated by the pregnancy or its management, but not from accidental or incidental causes. On the other hand, pregnancy-related death is the death of a woman while pregnant or within 42 days of termination of pregnancy, irrespective of the cause of death.
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Direct obstetric death is the death of a woman resulting from obstetric complications of pregnancy, labor and puerperium; from interventions, omissions or incorrect treatment; or from a chain of events resulting from any of the above. It includes conditions such as pregnancy-related hypertensive diseases, hemorrhage, dystocia, genital tract sepsis, and spontaneous or induced abortion. Indirect obstetric death is the death of a woman resulting from a previously existing disease or a disease that developed during pregnancy and was not due to direct obstetric causes but was aggravated by the physiological effects of pregnancy. 2 Obstetric complications continue to represent the major cause of death among women of childbearing age. 3 While developed countries have made enormous progress in bringing down the huge death rates associated with pregnancy, women in developing countries continue to face very high risks of death and disability as a result of pregnancy. 4 Maternal mortality is usually expressed in two different ways: the maternal mortality rate and the maternal mortality ratio. The maternal mortality rate (MMRate) is the number of maternal deaths in a period per number of women of reproductive age during the same period expressed per 100,000 women. The maternal mortality ratio (MMRatio) refers to maternal deaths to the numbers of live births. 5 Worldwide, every minute, a woman dies in pregnancy or childbirth; this is more than half a million women a year worldwide. 6 Of these estimated maternal deaths worldwide in 2005, developing countries accounted for more than 99%. About half of the maternal deaths occurred in sub-Saharan Africa alone, and a third of them occurred in South Asia. Thus sub-Saharan Africa and South Asia accounted for 84% of global maternal deaths, with hemorrhage the leading cause of death in these regions. Moreover, just 10 countries account for almost two-thirds of all maternal deaths. 7 In Egypt, the maternal mortality ratio dropped by 52% from 174 in 1992-93 to 84 in 2000. This drop has been attributed to the increased use of health services, use of modern contraceptives, hospital deliveries and use of trained birth attendants. 8 
Aim of the Work
The aim of this research was to assess the etiology, trends and causes of maternal mortality in Tanta University Hospital.
Material and Methods
This work is a retrospective study carried out on the records of all patients admitted to the Department of Obstetrics and Gynecology of Tanta University Hospital, Egypt, during [2007] [2008] [2009] .
Analysis of the main causes of death and categorization of care into standard or substandard was carried out by the author's team according to the following definitions. Direct causes refer to deaths resulting from obstetric complications of the pregnant state (pregnancy, labor and puerperium); from interventions, omissions or incorrect treatment; or from a chain of events resulting from any of the above. Indirect causes refer to death resulting from a previously existing disease or a disease that developed during pregnancy that was not due to direct obstetric causes, but was aggravated by the physiological effects of pregnancy. Care was considered substandard when different management would have been expected to alter the outcome. 9 All available data were analyzed.
Results
• 
Discussion
Maternal mortality is one of the world's most neglected problems. Every day, around 1600 women die due to complications of pregnancy. Eighty percent of these deaths are largely preventable or treatable at little or no extra cost, even in resource-poor settings. 10 The current study exposed that the maternal mortality ratio in Tanta University Hospital was 123.94/100,000 births. In Egypt, the national maternal mortality ratio in 2000 was 130; in the
We have found that direct causes are responsible for 85.71% of all maternal deaths in Tanta University Hospital compared to 80% of maternal deaths worldwide. 12 In France, Direct obstetric causes largely dominate (73%), mostly hemorrhage (25%) and amniotic embolism (11%). 13 The majority of maternal deaths in developing countries are caused by five major direct obstetric complications: hemorrhage, infection, unsafe abortion, hypertensive disorders of pregnancy and obstructed labor. Obstetrical hemorrhage represents 30% of all causes of maternal death, and hypertensive crises are the origin of another 15%. Callister (2005) established that the most frequent direct causes of global maternal deaths were hemorrhage, infection, unsafe abortion, pregnancy-induced hypertension, and obstructed labor. 6 In this investigation, we found that postpartum hemorrhage formed the biggest single cause of maternal mortality, responsible for 19.05% of all deaths. This concurs with the finding of Khan et al who reported that hemorrhage was the leading cause of death in Africa (33.9%) and in Asia 30.8%. 5 Likewise, it has been estimated that approximately 25% of maternal deaths are caused by hemorrhage, 15% by infection, 13% by unsafe abortion, 12% by pregnancy-induced hypertension, 8% by obstructed labor and 8% by other direct causes. Twenty percent are ascribed to indirect causes, including malaria and iron deficiency anemia. 12, [14] [15] [16] In addition, several studies also confirmed that postpartum hemorrhage is the most important single cause of maternal death, with 88% of deaths from hemorrhage occurring within four hours of giving birth. 14 In the United States, the most common causes of maternal death vary somewhat from region to region. They include pulmonary thromboembolism, amniotic fluid embolism, primary postpartum uterine hemorrhage, infection and complications of hypertension, including preeclampsia and eclampsia. 17 The maternal mortality ratio in Gharbyia Governorate was 213 during 1992 compared with 200 in Cairo, 281 in Alexandria and 544 in Assiut. The national maternal mortality ratio during this period was 174 maternal deaths per 100,000. 18 We found that hypertensive diseases complicating pregnancy (pre-eclampsia and eclampsia) accounted for 19.05% of all maternal deaths. This is in agreement with the results of studies done in Colombia, where up to 42% of maternal deaths are from pre-eclampsia or eclampsia.
19 Pre-eclampsia and eclampsia probably account for more than 50,000 maternal deaths worldwide each year. 19, 20 Murray and Lopez stated that pre-eclampsia and eclampsia remain two of the most common reasons for women dying during pregnancy worldwide, as 12% of all maternal deaths are caused by eclampsia. In Bahrain, hypertensive disease was the second most common cause of maternal deaths and the leading direct cause of death.
22
Sepsis was responsible for 14.29% of maternal deaths in Tanta University Hospital. Sepsis remains a primary cause of maternal mortality in the developing world, mostly as a result of illegal abortions. According to the World Health Organization, about 68,000 women die each year from complications from unsafe abortions, with sepsis being the main cause of death. 23 Vinita et al reported that maternal mortality caused by septic abortion in India was 23.21%. 24 Pulmonary embolism is among the most common causes of morbidity and mortality during pregnancy. It constitutes 14.29% of total maternal deaths 25 compared with 4.76% in our study cases.
Maternal mortality from pregnancy-related amniotic fluid embolism in Sweden was 1.0, 1.1 and 0.5 per 100,000 live births during the 1970s, 1980s and 1990s, respectively. 26 Liver failure, heart disease and renal disease each constituted 4.76% of total maternal deaths in Tanta University Hospital. In Malaysia, 2.15% of maternal deaths were caused by liver disease. 28 In the United States, mortality from septic abortion rapidly declined after legalization of abortion. Death now occurs in less than one per 100,000 abortions. In the present study, septic abortion accounted for 14.29% of all maternal deaths.
Today, the desire to show progress in reducing the burden of mortality is universal: across developing and developed countries; at international, national and local levels; and for all causes and conditions. 28 We attribute the increased MMR in Tanta University, compared with the national and regional figures, to several factors, the first of which is that our study is a hospital-based study and in such a study, maternal mortality usually under-or overestimates real levels, depending upon patient population and coverage. The second most important cause is that we are a referral hospital that receives complicated cases from villages. The third cause is that many of our patients give birth under the supervision of untrained personnel (dayas). The other causes of increased maternal deaths include deficient antenatal care, deficient emergency obstetrics, an increase in the rate of Caesarean sections and absence of therapeutic protocols.
We conclude that vital managerial change is required; including formulation of therapeutic protocols for primary obstetric health care services. Without these, our efforts will be useless, with little impact on saving women's lives.
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